Private schools play important role on developing economy especially in rural areas of Iran and when they operate efficiently it can also be considered as a rich source of income. During the past three decades, data envelopment analysis (DEA) has become a popular technique for measuring the relative performance of non-financial units. In this paper, we present an empirical study to measure the relative efficiency of 11 private universities located in region ten of Islamic Azad university. The proposed study of this paper assigns some points for human resources including university professor and regular employees and considers it along with assets as inputs of DEA model. We also consider the number of graduated students and operating profit as output of our proposed DEA model. The implementation of standard BCC method yields 6 efficient units and to have better results we use another DEA technique. The results of this study present some investment opportunities for management of this private university.
Introduction
Private schools play important role on developing economy especially in rural areas of Iran and when they operate efficiently it can also be considered as a rich source of income. During the past three decades, data envelopment analysis (DEA) (Charnes et al., 1978 (Charnes et al., , 1994 Andersen et al., 1993) has become a popular technique for measuring the relative performance of non-financial units. Fallah et al. (2011) used DEA analysis on banking sector by considering various financial and non-financial inputs and outputs and measured the relative efficiencies of various branches of banks and analyzed them under different scenarios. Avkiran (2010) studied the relationship between the supper-efficiency estimations and some major important financial ratios for some Chinese banking sector. The survey provided found the inefficient units where there was a low correlation between the supper-efficiency and desirable financial ratios. Staub et al. (2010) studied different factors affecting the relative efficiency of Brazilian banks including cost and technical efficiencies over the period 2000 -2007 . Lin et al. (2009 used different DEA methods for 117 branches of a certain bank in Taiwan and reported an overall technical efficiency of 54.8% among them. Yang et al. (2010) studied bank performance and management planning based on hybrid minimax reference point -DEA approach. Zaheri et al. (2012) investigated customer loyalty and prioritizing based one private bank in Kurdistan province.
In this paper, we present an empirical study to measure the relative efficiency of 11 private universities located in region ten of Islamic Azad university. The organization of the paper first presents details of the propsoed method in section 2. The results are discussed in section 3 and concluding remarks are given in the last to summarize the contribution of the paper.
The proposed study
The proposed study of this paper uses DEA as a primary tool for measuring the relative performance of all Islamic Azad university, which are active in region ten and the primary objective is to look for investment activities accomplished during the fiscal year of 2011. Fig. 1 demonstrates the structure of the proposed study of this paper. The proposed study is considered as an applied research and the purpose of the research is to measure the relative performance of the biggest university units in region 10 in terms of investment activities. Fig. 2 demonstrates details of our proposed study. In our study, we investigate whether we could improve the relative efficiency of a particular unit through merging the unit with another unit. We also perform an investigation to detect the best model for measuring the relative efficiency. Charnes, et al. (1978 Charnes, et al. ( , 1994 are believed to be the first who introduced the idea of constant return to scale DEA (CCR) as a mathematical technique for measuring the relative efficiency of decision making units (DMU).
It is an easy task to show that DMU works whenever a production function is available. However, in different cases obtaining an analytical form for this function is not practical. Therefore, we form a set of production feasibility, which includes some principles such as fixed-scale efficiency, convexity and feasibility as follows,
where X and Y are input and output vectors, respectively. The CCR production feasibility set border defines the relative efficiency in which any off-border DMU is considered as inefficient point. The CCR model is determined in two forms of either input or output oriented.
The input CCR aims to decrease the maximum input level with a ratio of θ so that, at least, the same output is produced, i.e.: θ min subject to
Model (2) is called DEA form of input CCR where θ is the relative efficiency of the DMU and we can verify that the optimal value of θ , θ * , is a number between zero and one. We may write the dual of model (2) 
In case we consider the dual fuzzy two-phase BCC form, the first phase is as follows, max : φ subject to One of the issues associated with DEA method arises when some of the dual variables appear to be zero in optimality. In such a case, there are more than one inefficient unit and two units having the same output and different inputs could both be considered inefficient with the ratios. This is not a correct observation since one unit is more efficient that the other one. In such a case we may use an approach developed by Cook and Kress (1990) . The model presents the best model for collection ballot voting results and for each candidate, it provides a fair assessment for the first, the second and other candidates. Let y rj be the total number of votes for candidate j th and ɛ be a small number as a lower bound for decision making unit. For the sake of simplicity we consider d(r, ɛ)= ɛ. Therefore we have, subject to 
The results
In this section, we present the results of the implementation of our proposed study. The proposed study of this paper assigns some points for human resources including university professor and regular employees and considers it along with assets as inputs of DEA model. Table 1 demonstrates inputs/outputs of the proposed model. Applying DEA method using BCC technique helps determine relative efficiencies of the proposed model summarized in Table 2 as follows. We have calculated how we can improve the relative efficiency of inefficient units to become efficient and the results are summarized in Table 3 .
Table 3
The results of necessary improvement required to convert inefficient units to efficient ones Table 3 shows the amount of additional output each inefficient unit needs to add to become efficient one. The results also demonstrate the relative gap between actual and desirable outputs. In addition, as we can observe from the results of Table 3 , six out of eleven units have become efficient. Therefore, we need to use Cook and Kress (1990) method to rank efficient units and we first report cross DEA for measuring relative efficiency of various units based on BCC method and Table 4 summarizes the results. In addition, Table 5 shows details of ranking based on the results of Table 4 .
Table 4
The summary of relative efficiency using Cross DEA using BCC technique Finally, we summarize the frequencies of six efficient units compared with eleven units and Table 5 demonstrates the results of our survey.
Table 5
The frequency of ranks in different cities Now we can use Cook and Kress (1990) technique to find the relative ranking and Table 6 summarizes the results of our survey. As we can observe from the results of Table 6 , two cities, Azad shahr and Bandar Gaz, are the best candidate for investment followed by Semnan, Minoodasht, Mahdishahr.
Conclusion
In this paper, we have presented an empirical investigation to measure the relative efficiency of 11 private universities located in region ten of Islamic Azad university. The proposed study of this paper assigned some points for human resources including university professor and regular employees and considered it along with assets as inputs of DEA model. We have also considered the number of graduated students and operating profit as output of our proposed DEA model. The implementation of standard BCC method yielded 6 efficient units and to have better results we have used another DEA technique. The results of this study presented some investment opportunities for management of this private university.
